Functional characterization of the RYR1 mutation p.Arg4737Trp associated with susceptibility to malignant hyperthermia.
Aside from the in vitro contracture test, genetic screening for causative RYR1 mutations is the established procedure to diagnose susceptibility to malignant hyperthermia (MH). However, currently only 34 out of more than 300 known RYR1 mutations have been confirmed to be causative for MH by experimental studies addressing their functional impact on intracellular calcium homeostasis. The RYR1 mutation p.Arg4737Trp has been recently detected in a German MH family. To evaluate the effects of that mutation on intracellular calcium handling, the response after stimulation with the RYR1 agonist 4-chloro-m-cresol was investigated in immortalized B lymphocytes containing the p.Arg4737Trp mutation and compared to the response of wild type RYR1 from unaffected family members and unrelated controls. Intracellular resting calcium was slightly but significantly elevated in mutation positive cells. Calcium release following stimulation with 4-chloro-m-cresol was significantly increased in B lymphocytes carrying the p.Arg4737Trp mutation compared to mutation negative controls. Hence, the functional properties of the RYR1 mutation p.Arg4737Trp are consistent with susceptibility to MH. Together with previously published data, the mutation has now been reported in three independent MH positive families.